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Abstract China has a rich pteridophyte flora, which is composed of 2600 species of 230 
genera belonging to 63 families. Approximately 10% of the species are endemic. Previous 
studies have recorded chromosome numbers of 395 species from China. This number 
accounts for only 15% of the Chinese pteridophytes, 48% of which are polyploids. This paper 
reviews comprehensively the history and present status of cytotaxonomic study of the Chinese 
pteridophytes. The applications of chromosome numbers and basic numbers in pteridophyte 
systematics are reviewed in detail. The significance of karyotype analysis, polyploidy, 
apogamy, and reticulate evolution in pteridophytic classification, evolution, and 
phytogeography is also reviewed. The cytotaxonomic study of the Chinese pteridophytes in 
the past twenty years indicates that the data of chromosome numbers, basic numbers, 
karyotypes, aneuploids, ploidy levels, and reproductive modes are useful to understand origin, 
evolution, and speciation of this plant group, and are also important for discriminating species 
and species complexes. Finally, some directions for the future cytotaxonomic study of the 
Chinese pteridophytes are suggested. 

Key words pteridophytes, cytotaxonomy, China. 
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םםםםםםםטםם םםםםםםםםםםם‎ [በ ኣፎ(1973)[ 0. OOO በ 20[] 
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በ በ፲ [|| 20011 , 0000034,0O0000000U00000U00U000000000 
በገበበበበበበበበበበበበበበበበበበ በ በ በ [በ በ በ በ Manton & Sledge, 1954; 
Manton, 1959; Abraham et al., 1962; Kurita, 1966; Walker, 1966; Bir, 1973); 20[] [] 800 [] 
םטםטםםםם םםםםטםםםהםםםםםםםםםםםם.םם‎ ሀ1[000በቨቨ 
በበ[በ[በ[00በ0000000000000000000000000000000ቨ 
OOOO (Gastony & Gottlieb, 1985; Takamiya et al., 1992; Roux, 1997; Watano & Iwatsuki, 
1988; Suzuki & Iwatsuki, 1990; Rumsey et al., 2004); (2)[] הה‎ | [| [| | || | | [| [| HU. D] 
በገበበበበበበበበበበበበበበበበበበበበበበበበ።ሀበበበበበበበ[በ 
|[|1| תה‎ 1] [1 [| [] [] [| [] [] [| YD (Ohta & Takamiya, 1999; Takamiya et al., 1999, 2000; 
Takamiya ዌ Ohta, 2001; Tindale & Roy, 2002; Nakato & Yamaoka, 2003; Windham, 2003); 
9 בםםםםםםםםם םםםםםםםםםהםהםםםםהםםםםםםהםםםםםם ה‎ 
[] በ RAPDO O O RFLPO OO בםםםםםםם הםםםםהםםםםםהםהםםהםההאק‎ 
OQ. ם‎ [] [] (Murakami, 1995; Kurihara et al., 1996; Lin et al., 1996; Schneller et al., 1998; 
Sano et al., 2000)[][] Manton(1950)[] [| ה‎ [| [| [| E] E] E] E] D]. D]. D]. [|| Pteris cretica L.Q [| 
QO (278=58)[] O00 [| 24=87)0 OOO 222116) 30 O O [|] ; Murakami[] Twatsuki(1990)[] 
በበበበበ በ በበበበበበበበበበበበበ בםםםםםםםםםהםםםםםםםם‎ 
በገበበበበበበበበበበበ00000 0 0 P kidoi Kurata] ם‎ D ם‎ D] ከ 0 እጩ] 
(1989)[] O [] Asplenium sect. Hymenasplenium (Hayata) Iwatsuki (Aspleniaceae)[] O O [| l] 
םםםם םםםםםםםםםם‎ LDD sect. Aymenasplenivm] 00000000 
x-39[] , [1 D] D] UO D D በ1 0 ፲ ם ם‎ 1 x=36; OO. [ D U D I] D] sect. Hymenasplenium|] 
በበበ11111[0101[0› በ በ [በ [0 [በ በበ Aymenasplenium Hayata, O D] D] l] UI] U Ú 
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Atlas of the Pteridophyta] םהה‎ D . |] [| | [| ፲ [| |] [| I [| (1990)[][1| [| [| [| D [| D 
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Tsai] Shieh(1983)[] HHO םםםםםםםםםהםהםםםהםהםםםהםםםםהםהםה‎ 
በገበበበበበበበበበበበበበበበበ ሀፀ8ገበበበበበ;በበበ(1[ በ , 1981; OOO. 
OOO. 19811; [] [| [] , 1982, 1985, 1986, 1987, 19893, b, [| [|] [] , [| [] [] , 1982; OOO, 
OO. 1984; OOOO. 1984; Ma, 1985: [| O [| , 1985a, b, 19906; [| [| [| , [| [| [] , 1988; 
Weng, 19898, b; Li, 1988; Lin & Sleep, 1988; [] [] [] , OOO, 1997; Cheng & Murakami, 
1998; [1] O O D] , 2002; O D] [] , 2002; OOO. OO, 2003; Wang et al., 2003; || [|| [| [| , 
2006; Lu et al., 2006; Xiang et al, 20060 [| [|| [| || HL [| . 1 E] | 1 HL. D] H D. [| [] 60r] [] D 
(EL EL EL OLET CE ET CE DT CE DT CE DE CE DE ሸሸ C] D] ቨ ቨ Gibby, 1965; Roy & Holttum, 1965; 
Roy & Manton, 1965; Stergianou & Fowler, 1990; Kato et al., 1992; Nakato et al., 1995; Lin 
& Iwatsuki, 1996; Kato & Nakato, 1999; Lin et al., 2002)[] ה ה‎ BH. [| [| [|] E] E] . DU D D] 
DUUIDUDUDUDUDUDUUDUDUDUUDUDUUDUDUUDUU43DUQDDDD [በ በ 459 1201 
395[1 D D . 00000000 0 630 D] 71%, 2300 [] 52%] O 26000 E] 15%, OOOO 
.ב םםםםםםםםםםםםםםםםםםםםםםם‎ በ Takamiya(1996)0] D , OO 
םםםםםםהםםםהםהםם 0 םםם‎ በ በ በ 97300 612000000000 
הםםםםםםםםםם‎ በበበበበበበበበበበበበበበበበበ[በ[0[0[በበ በ 
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1በ10[0[10[0[ [0 0 [በ [በ Dryopteridaceae [] O O O Asplenium L.[] OOOO 
Parathelypteris (H. Ito) Ching[] [] [] [] Cyclosorus Link[] [] [| [] [] Thelypteris Schmidel[] [] 
QO ם‎ Athyriaceae[] O O O [| Adiantaceae O O O [] Pteridaceae[] [| [| [| Woodsiaceael] 
OOOO l] Angiopteris Hoffm 100] D] LU . HH B UU O0 UO. 0. D. D. D. D D B. DE U LI UI 
በ1በ[0[0.00000000000000000000000000000[0:ሸ[:0[ 
በበበበበበበ יםםםםםםםםםם‎ ሠሀበበበበበገበበገበበበ[;በ[በ[› Ú 
] በ] በ በ በ በ በ በ በ 2a=80(Li, 1988); [] [] . [ጠበ (19961] 0000000000000 
Angiopteris sp. 28=120[] 3x, [| |] [| ፲ [| ፳)1110101010010101001[00000[0 0[0[ [ 
በበበበ በ በበ1በቨበበ[በበ0በበበበበበበበበበበበበበበበበ00በ0በበ[በ 
הש‎ 1]1በ1በ1በ1በ1በበበበበ110፡.00001001000000. በ 0 0 0 0 Pteris L. 
x=29, 28=58(23)[| 87(3x)[] 1164; DO [| [] x=36, 2n=72(2x)[] 108(3x)[] 144(4x)[] 216(6x)[] 
asso םם.םםםםםםםטקהםםםטםםםםםםםםהםםהםםםםםהם‎ 
QO [] Aleuritopteris Fee 2n=58(x=29)[] 60(x=30), [] [| D] O Cheilanthes Trev. []27=א‎ 28[] 9 
[1 36; [] D] D] D] D] DT CE DT C] DE C] DT C] DE C] DE CE DE CI DE UI. D] UO. BU. C]. U UU U LU 
12 በበበበበ0በ00800800800080ቨ 

በበበበ በ በበበበበበበበበበበበበህሀበበበበበበበበበበ።በበበበበቨ 
(DL EL EL OIL EE CE D] C] D] C] OWake(19790 D [ D D D UO D U D U D U D L] D Copeland 
םםםםםםםםםםםםםםםםהםנל4ט‎ በ [ [ [ [ LD [] TO Dennstaedtiaceae 
OO O O Hypodematiaceaell [| [| [| [| BB. D. [] ה‎ [| [| D [| D [| D. [| [] D D D 3C Ú] 
םםםםםםם‎ ር 00941] 420 בםםםםםםםםםםםםם םםםהםםםםםםה‎ 
[| [] [] [] [| [| [] Athyrioideae (x-40)[] [] O O [| O Diplazioideae (x-4D[] [] [] [] Ú 
Cystopterioideae (x=42), ה‎ |]! 1111110110 1 [] 09780 E] 
OOOO [| Protowoodsia Ching[] [| [| 1 H] DL [| הח‎ DDD [| [| [] [] Woodsia R.Br] 
|[1| 1 [] [| ם םה‎ [| [] (19873;[] [] [| 0 [] [| Mecodium paniculiflorum (Presl) Copel.] OOO 
OU መ=2,6 םםםםםםםבהם‎ D] DEL O. D HU. በ l] 0 l] O Mecodium (Copel.) Presl ex 
Copel.[] O 0 O Hymenophyllum Smith] Q O O [| Meringium Presi] S300 הה‎ 1 [| [| [] D 
|[]1[][] [| [][| OU Gymnogrammitis Griff] ቨ1 OOO DU D] D] [] Davalliaceae, [] Kato 
[|] (1992)[] D] ה‎ [] [| [| [] [| G. dareiformis (Hook.) Ching ex Tard.-Blot. & C. Chr] OOO 
<=םםםםםםםםם‎ 0000000000000 [በ D]: «940041. 00.0000 
በ d966)(] L1 D] C] D] C] D] DEO] D] OI. D. D. D. [ [በ በ Serelepidium Christ 
emend. Ching] [] 0 0 [| [] U Polystichum Roth.[] Q O | (Tagawa, 1940), Kato] (1992)[] 
>םםםםםםםםםם‎ glaciale Christ] ה‎ J በ በ በ 35, 00000000000 
מםםםםםםםהםהפפלטםםםםםםם.םהאםםםםםםםםםם‎ 
מםםםםםטםםםהאםםםםםםםםםםםםםםםםםםםםם‎ 
Mecodium osmundoides (v. d. Bosch.) Ching] O [] [| [] M. polyanthos (Sw.) Copel.[] [|] 
סמשםהםההםההםהםהםההםהה הפטההתםהתם הםהםהםהםהםהםם‎ 
Qo 2000000000 [] Asplenium trichomanes L.I] ] ] H BD BD B UD. BE BE Ú 
በበበበበበበበበበ።በዐበበበበበበበበበበበበበበበ።በበበበበቭበ[[፤ 
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በ] [| DI Wangi 09 מםםםםםםם םםםםםטטםהםםםםםםםהםםהםם‎ 
[] Asplenium sarelii complex] 0 O0 00000000, *שםםםםםםםהםםםםם‎ 
uggaggd^dzuugutrtutltLA.wudangense Z. R. Wang א‎ X. Hou; [1 BH H החהה‎ 
QQ A. yunnanense Franch. )[ [| [| ) || El E] ח |[ ][ ה‎ A. /ushanense C. Chr. ([] 0 0 0 
EL EL EL DE D. D] D] 

በበበበበ በ በበበበበበበበበበ בםםםםםםםםםםםםםםםם‎ 
(DL ELELOL EE CE D] CD] OO (98911 111111 1 በ U Ú [] [] Pteris vittata L. 
በበበበ በ בםםםםםםם הםםהםצםםםםםם םםםםםםםםםם‎ 
םםםםםםםםהםםםםםםםם םם םהםםםםםםםםהםםםםםם‎ 
בםםםםםם‎ 009 D] በ D] DNA ה‎ D UO U UO UL UO. O C. UO U UO U 7 U U 
מםמםםםםםםהםםםםםםםםם הםםםםםםםםםםםםם.ם‎ 
Hypolepis punctata (Thunb.) Mett. ex Kuhni [] [] E] E] [| [|] HB] E] | E] E] B. DE. [] .. [፲] 
םםםםםםםםםםםם‎ sat הפפ‎ 0000000000000 
Mehra[] Verma(1960)[] |] |] בא‎ 19700 ] U D. 1 UO. DEO D. OT. D. UL 7E 7I OI 
በበ] በ ጫጨርቂገበበበበበበበበበበበበ0በ› הפש םםםם‎ 0000 
2n=208(4x), Kato[] (1992)[] D] D] [| [| [] [] [] [] [] 2n=c. 200(4x), Ling (1996)[] [| [] 
U D D D HU] D] 2221160290] םםםטהםםהםםהםםהםהםהםהםםםם ם‎ UE UI l 
םםםםםםםםםםהםםםםםםםםם‎ በ እብፎጨሀፀጨ(1986)[ |] || DO D D D [] [] 
O Cyrtomium macrophyllum (Makino) Tagawa[] O [| O O C. yamamotoi Tagawa[] [] 
םםםם‎ D በ U D] (igamosporus[] O00000. 000000000000 
Kato[] םה הפפ‎ | [| 1 በ | | [| D. D [] LI ] [O Cyrtomium Presi D) D] 
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[| [| [| [] [|] OD (Weng & Chiu, 1988; Weng, 1990; Kato et al., 1992), [] | ה‎ [| [| |] [| [] D] 
OU L] (Nakato et al., 1995); Nakato[] (1995) J 0 0000000000000000 
በገ በበበ በበበ በበ በበበበ በበበ ሸ[ [ በ [ሀ [ሀ Muakami(1995)[] [| O 
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Uu 00.1] C.forwneiS.SmQ הרהה הםםםםםםםםםםםה‎ 0 በሀ ዐ 


hondoense (N. Murak.‏ 5 בםםםםםםםםםםםםם םםםםםםםםםם 


0 
0 
0 
[] 


E= E=] ET ד‎ TFT. 





0 
0 
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Hatan.) Nakaike[] H. apogamum (N. Murak. & Hatan.) Nakaike[] H. cheilosorum Kunze & 


Met] [] D [| ፲ BH D. ሀ ll D OO Cheng[] Murakami(19990 |] D. 000000 
ר רהה םה הםםםםםםםםםםהםלםםםםםםםם‎ D 
םםםהםםםםםםםםם םםםםםםהםםםםםםםם‎ [ሀ ሀ;ሀርቪ [ 
apogamum|] H. cheilosorum פםםםםםםםםםטםהםטהםםהםםהםםהםםםטה‎ 
הההםהםםםםםםםםםםםםם םםםםםםםםםם‎ 808 
םםםםםםםםםםםם‎ ሀ ሀ ሀ ሀ םם‎ I DL Abacopteris simplex (Hook.) Ching] 
םםםםםםםםםםםםםשםםםשםםם‎ ።በሀበ[00በሀ[ሀ00951[ሀቨ በ. 








Shieh, 1983)[] [1[] |] E] E] E] HH [| 00 [] [] UU 2n=72(x)(Kato & Nakato, 1999); [| O 
מםםםםםםם הםםםםםםטםםם םםםם םםםםםםםםםםםם‎ 
םםםםםםםםםםםםםםםםם‎ 








[| |] [] [] ם‎ OO 208396, 1987)[] 0 [| [| [| [] [] [| [| [| [] 2n=144(4x)(Tsai & 
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Kato[] (1992)[] 0 [] [] [| 0 150 400 9o] 111 ה ה‎ Bu DH DB DUUD D. 
פםםםםםםםםםםםםםםםםםםםםםםםםםם‎ 
םםםםםםםםםםםםםםםםם םם םםםם םםםםםםםםםם‎ 
OOOOOOOOCOO.OOOOOOOOOOOOOOOOOOOOOOOOOG 
רהה ההםהםםםםםםםםםםםםםשםםםםםם‎ 8 
מםםםםםםםם הםםםםםםםטשםםםםםםם םםםהםםםםםםםם‎ 
111 111101 11.11. 11.91 01 [11] 























22 0 [ ሀ) ህ 


በበበበበበበበበበበበበበበበበበበበበበበበበበበበበበበ[በ 
በበበ ,በበበ0በ00000000000000000080በ0በ0080.ቨቨ 
םםםםםטום:נםםםםםםםםםםםםםםם םםםםם‎ 
םםםם:םםםםם םהםםםהםםםםהםםםםהםםםםם.םם‎ 
בםםםםםםםםםםםםהםהםםהםםנםםםםםםםםםםםם‎ 
በበበገበ በበ በበ םםםםםםםהםםםםםם‎ 00000 05[[ 
በበበበበ በ] 0] በበበበበበበበበበበበበ።በበበበበበ[በ[በ[:[0በ[በ] 
በበበበበ በበ በበበ በበቨ;በበ በ; ቨ ההשש‎ ] |] ]|በ | በ በ [ 
Woodwardia japonica (L. ₪ Sm. ዘ=17, [] O Hl 0 0 0 O Woodwardia Sm.[] O O 
xz17, [] [] Mitui(1975)[] DO =ኃ41 00, 000000000000000 30 

በገበበበበበበበበበበበበበበበበበበበ[በበ[ [በ 0 O Takamiyal 
a992 | |] | በ1] UU 09889000 בםםםםםםטהםםהםהה=‎ 
በ] O Blechnaceae] םםםםםםםםםםםם.םם;םםםהםםםהה‎ «17D I 0 
םםםםהםםםםםםםםםםםםם;םםםםם‎ 0034000000000 
םםםםםםםםםםםטםםםםםהםהםהםםםטםםםםםםהםהםםםםםםםם‎ 
םם םםם.םםםםם‎ በ በ በ 3750 000 በ 12.7, OOOO x=16.0)L] Wagner[] 
Wagner(1980[]  הההםםםםםםםםם בםםםםםםםםםם‎ D Soltis] Soltis 
609999 םהםםםםםםםםםטםםםהםםםםםםםםםהםהםהםםם‎ 170000 
በበበበበበበበበበበበበበበበበበበበበበበበበበበበበበበ0በ0ቨ 

በበበበ00.0000000000000፡.00[0[0[01001001[010[01000.በ 
בםםםםםםםםםםםםםטםםםםםםםםהםםהםםהםםםםםםםם םםםם‎ 
בםםםםםםםםם הםםםםםםםםםטםםטםםטםםםםםםםםםםםםם‎ 
םםםםםםםםםםםם.םם.הםם‎ 


፦ 


Be Sere ሞሣ ere 
בם בם בם ב₪ בש‎ ₪ ₪1 = =m 
ב₪ ₪ 3 ב₪ ₪ בם בש בש בת בם‎ 
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D uu 
OOO 
D uu 
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በገ በገበበበቨበ በበበ በበበ በበ በሀበ מםםםםםםםםםםם‎ 
UOOOOOOOOOO.OAOOOOOOOOOOOOOOO.OOOOOOOOOG 
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בם‎ 















































በበበበበበ በ በበበበበበበበ בםםםםםםםםםםםםםםםםםםםםםם‎ 
በበበ በበበ በ ገ1]በ]በ]በ]11]0 00በበበበበበበበቨበሀበበበበበበ00000በ0› 008 
በበ[በ[በ[0000በ00000000000000000000000000000ቨ 
[|] O E] D Tatuno[] Yashida(1967)[] Tatuno[] Kawakami(1969)[] O O O Osmundaceae[] [| [ | 
םםםםםםםםםםםםםםםםם‎ [በ በ በ በ Osmunda LU U U U U U D U UU 
[| [| [| [] 220369 [] 11[] 121] Takei(1969)[] O [| O O Polypodiaceae 4[] [|| || [| U LU [| [| 
בםםםםםם םםםהםםםםםהםהםםניהםםםה<<<הםםםםם.םםםם‎ 
בםםםםםםםםםםהםםםטםםםםםםהםםםהםהםהםםםהם=הםהםםםםם‎ 
בםםםםםםםםםהםםםםםםםםםםםם םםםםםםםםםםםםםםםם‎ 
םםםםםםםםםםם ההםםםםםםטםםםםםםם םםםםםם‎ OODD 
בםםםםםםםםםםםהםםהםםםםםהםםםםםםםהםםםםםםםםםםםם‎ 
OU 








הפר ההההםהםםםםםםםםה 4 


םםםםםםםםםםםםםבשטםםםםםםםםםםםהםםםםםםםם 

בםםםםם םםםםםםםםםםםםטםםםםםםםהםםהםםםםםםםם 
በበበ[በ[00000.0000000000000000ጠ10000.008000.ቨ‏ 
።በዘሀበበበበበበበበገበበ[በ[በ[በበበበ በ 48200‏ הםםםםםםםהםםםםםם 
D E] CI LI C] D] 54%) በ D] 57290 000.3670 D በ1 1] ,7ሯሙበ] 11 11 1 በ UOI‏ 
בפםםםם םםםםםםםםםם םםםם הםםםםםהםםםםםםםםםם 
בםמסטל. בםטם.םשםםםםםםםהםםטםטםהםםםםםהםםםםםםםם 
םנאםםםםםםם ገ ገ 10111111111በበገበበበበ‏ |[ ][ ][ ]| 09999 
በ].0በ0በ0በ00000000000000000000000000[0:ሸ[0[‏ 
በበበበበገበበበበበበበበበበበበበገዘበበበበበበበበበበ0›[[0በ‏ 

םםםםםםםOOOOOOOOOOOOOOOOOOOOOOOOOOOOOA‎ 
በበበበ11[11[ [ [በ በ ቨበ በ በ በ በ በ הנפא‎ D | | D. U D D UE U [በ U [ 
በበበበገበበበበበበበበበበበበሀበበበበበበበበበ[[በበ[ በ [ [ በ 09870 00 
םםם םםםםםםםהםםםםםםםםהםהםםםםםםם‎ [ . O Cheilanthopsis 
indusiosa (Chris) Ching] בםםםםםםםםםםהםםהםםם הםםהםםםםהם. ההה‎ 
00, ቨ [| 41[] , 000330., [ [| DU [] [] Woodsia elongate Hook] n=41 [] [] 
Protowoodsia manchuriensis (Hook.) Ching] n233[] [| . [| | [| 1] H | H [| DD UI [| 
በበበበበ በ በበበ םםםםםםםםםםםםםםםהםםםהםםםםםםםם‎ 
በበበገበበበበበበበገበበበበበበበበበበበበ።በበበበበበ[በበ[፡ በ 
םם םםםםםטםם םםםםם‎ 000. OOO Woodsia subcordata Turcz.] UO 
QO W polystichoides Eat.[] [] | W ilvensis ההא(‎ BL DB] |] 1] B] H] B. [| [| [| ; Ú 
D E] O W. andersonii (Bedd.) Christ] [] O E] 00 0 0 O W. macrospora C. Chr. & Maxon] 
םםםם‎ W. lanosa ሠመጨበበበበበበበበበበበበበበበበበበበበበበበበበበ0ቨ 
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በ UU Ling 5ሠፎፎሀ(1988)] 0000. פםםפםם הםםםםםםםםםםםםם‎ 


Asplenium pekinense Hance] [| 0 000000. פםםםםםםםםםהםםםם‎ 














מםםםםם הםםםםםםם 














[ 
[111 [[] 
(1985) 





[] 
[] 
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סםםםםםםםםםםםם 























0 
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0 
0 
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0 























DOG 





(intergametophytic crossing)] 0 | 0 000000000000000 
(agamospory, apogamy, apomixis)[T] O0 LL] D 0 HH] HH] HB B HH HL DL EL D D . I 
םםםםםםםםםםם םםםםםםםםםםםם םםםםם;םםםםם‎ 
הםהםהםםםםםנםםםםםםםםםםםםםםםםםם‎ 2 
םםםםםםםםםםםםםםם‎ ።በበበበገበበበበገበበበበበበበበ 
በበበበ በበ በበበበበበበገበ ባበበበበበ።በበሸ[በ[ 32000 
(Manton, 1950; Lovis, 1977; Walker, 19700 [| |], [| [| B [| E] [|| 1] 1], HH E] B]. [] [] 


ፎጋ 
E3 ם‎ ₪ ₪ p a H 


Hoon ₪ E בש בש בש‎ p a F3 


32000000 08 הםםםםטיםםםםםםםםםםהםםהםםםםםםם 
פםםםםההאוםםםם הםהלםםםםהההאםםםם በበበ በ‏ 
በገ  በገበበበቨበ በበ በሀ ገበሀበ ንበ በበ በበበበዉ›ብ ሀሀ [ሀ ሀ;‏ 
הפר רהה በገበ በበ በ በ በ፲በ[ሀበበ0በበበበ[በበሀ[ሀቨበንበበ‏ 














OU. O הפשא‎ 00000000000000 ቆ8ጫ9ጠበበ 000 በ ሀ 
በ]ፀ በበበ በ በው በ በ በበ በ በ በ በ በበበ[በበ[በሀበሀበ፲0፲,0በዐ9ቨ1;ቨ 
በገ በ በበበ በበበ በበበ በበ በበ 
በገበበገበ በ በ በ በሀበ በበበ በበ በበበሀበበበበ በበበ በበ በበበ 
;.;ההםםםםנםםםםםםםםםםםםהםםםםםםםם‎ 8 








םםםםםםםםםםםם םםםםםטםטםםםטםםםםםםםםםםםםם 
םיפ ההההההתהתםםםםםםםטםטםםםםטםםםהםםהםםםםםםםם 
በ በሽበበ1010100በ00በ000000000000000000000000000 ቨ.‏ 
[D U 0 U ü D D U‏ הללא בםם:םםםםםהםםהםםםםםםםםם 
םםםםםםםםם הםהםםהםםהםםהםהםהההה Dryopteris spinulosa complex]‏ 
Walker(1979)[] D []‏ בםםם:םםםםםםםהםהםםהה ה<אהקכםםםםםםם 
בםםםםםםםנאםםםם הםםםםטםםםםהםםםםהםםהםםםםםםםם 
הא OOO‏ .0000000000000 999 םםם.םם 
Dryopteris chrysecoma (Christ) C. Chr] 4[] []‏ |[ ]|[ |[ |][ ]|[ 1 ]1 ||[ ,| 
በበበበበበበበበበበበበበበበዘበበበበ[በ[በ[በ።በበበንበ[ በ‏ 
በበበበ፡ገበበበዘበጠበበበበበ በበበበበበበ።በበበበ‏ 
ם.םםםםםםםהםםםםםםםםםםיםםםםם"ם 
000 000000 הפא םםםםםםםםםםםםםם 
בםםםםםםםםם הםםםםםםםםפםםםם.םם 
U‏ 
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በገ] በበበ በበበ በ በ1በበ[በ[መጠበበበ፤ ንበ 
OOO OO (Klekowski, 1969, 1979; Lloyd, 1974; [] ה‎ [] , 1984): (1)[] D [] [] [] 


(intragametophytic selfing); (2)[] O [] [| [] [] Gntergametophytic selfing); (3)[] OOO 


oo 
N 
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በ [ በ በ Ling (1990, 19990 000000320 00000000000; BU D ( 








Ooo 
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፻ጩ‏ ₪ ₪ ₪ ₪ בם בם בם ב₪ ב₪ 
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ብ110በ000000000000000000001%በ0በ0በ00 በ 
םםםםםםם:ם‎ 007 73% በበበበበበበበበበበበበበበበበ0በ 
በበ በገበ]በበበበበበበበበበበበበበበ םםםםםםםםםםםם‎ 
םםםםםםםהםםםםם הםהםםהםםהםםהםםהםהשםםם‎ በበበ 
בםררהההההםההםהםהםהםהםהםהםםםםםם.םם םםםםםם‎ 
ם‎ []Kato[] (1992)[] Ling 19963] .ה‎ 1 በ [1 1] 1 11 1[በ11][1][1] 11 [1 [1] [| 
በበ በ በበበበበበበበበበበበበበበበበበበበበ0በ0[0በቨ 
በበበበበገበዘበበበበበበበበበበበበበበገበበበበ[በ0በ0በ[› Eu 
[DL EL EL ET DT CE ET DE DE DE DE DE DE DE UE UE UT 
[] 1] [] [] (reticulate evolution בםםםםםםםםם הםהםהםהםםםםםההה‎ 
በበበ םםםם.‎ በ ብበበ0በ0በበበበበበበበበበበበበበበበበበበበበበበበ[በ 
םםםםםםםם‎ [0 [0 O Wagner1954)] Appalachian[] [] םה ה‎ በ [1 [1 U 
Asplenium trichomanes complex, JU ה הה ה ה‎ H 2[] [| 3D | | | H | | 1 1| [| [] D] 
በበበበበ በበ በበበ0ገበበበበበበበበበበበበበበበ[በ[በ[በ[0[በ] 
በበበበበገበገበበበበበ።በበበበበበበበበበበበ በበ በ[በ[በ[0[[ 
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LE DC בם ב₪‎ ET ב‎ 1 L 
בת‎ ፲ገ בם בם בם‎ OOH 
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OU 

UUIDUD,DUDUDUDUUDUDUDUDUDUDDUD Wangi 20030 D | | U U [| 
םםםםםםטםם.םםםםםםםםםםםםםםםםםםםםםםםם‎ 
OU 
OU 
OO 

















פםםםםטטםםםםםםםם םםםםםםםםםטםםםהטםם 
םיםםםםםםםםםםםםםםםםםםםםםםםטםםםםםםםם 
םםםםםטםםםם 














E El‏ יבב ב ינב EJ. ET E=‏ יב .בת 























በገ] በ በ1 סםםםםהההםהםםםםםם‎ 
פםםםםםםםםםםםםםםםםםםםםם.‎ 
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